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[SUMMARY OF THE INVENTION] 

(A) 75-55 weight% of polyester comprised per 
mixed diol which consists of a terephthalic-acid 
unit, 80-60 mol% of ethylene glycols, and 20-40 
mol% of cyclohexane dimethanols, 

(B) 25-45 weight% of polyester comprised per 
the mixed dicarboxylic-acid unit which consists 
of 90-75 mol% of terephthalic acids, and 10-25 
mol% of adipic acid, and ethylene glycol It 
consists of the above. 

And the polyester composition whose adipic- 
acid unit in all carboxylic-acid unit component is 
4-10 mol%, Or to these 100 weight-parts, (C) 
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The film formed from the polyester composition 
which compounded 2-10 weight-parts of 
polyester which consisted of the mixed diol unit 
component which consists of a terephthalic-acid 
unit, 77-70 rr\o\% of ethylene glycols, and 23-30 
mol% of diethylene glycol, It is made to draw 
1.5-8 times at least one way, and it consists. 
The polyester system shrinking film which has 
specific heat-shrink characteristics. 



[EFFECTS] 

There is no distortion of pattem, wrinkle, etc. by 
the non-unifonnity of the shrinkage at the time 
of a mounting, and the finishing appearance is 
favorable and is excellent in low-temperature 
contractility. 



[CLAIMS] 
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[CLAIM 1] 

(A) 75-55 weight% of polyester which consisted 
of the dicarboxylic-acid unit component which 
make a terephthaiic acid a main body, and the 
mixed die! unit component which consists of 
80-60 mol% of ethylene glycols, and 20-40 
mol% of cyclohexane dimethanols, (B) 25-45 
weight% of polyester which consisted of the 
mixed dicarboxylic-acid unit component which 
consists of 90-75 mol% of terephthaiic acids, 
and 10-25 mol% of adipic acid, and the diol unit 
component which make an ethylene glycol a 
main body, it consists from these. And the film 
formed from the polyester composition whose 
adipic-acid unit component in total dicarboxylic- 
acid unit component is 4-10 m6l% It is made to 
draw, 1.5-8 times at least one way, and it 
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consists. The one way thermal contraction rate 
is 30 % or more at 70 degrees-Celsius. It is 
60 % or more in 100 degrees-Celsius. 

The thermal contraction rate with the right- 
angled direction is a 10% or less in 100 
degrees-Celsius. 

A polyester system shrinking film 
characterized by the above-mentioned. 



[CLAIM 2] 

(A) 75-55 weight% of polyester which consisted 
of the dicarboxylic-acid unit component which 
make a terephthalic acid a main body, and the 
mixed diol unit component which consists of 
80-60 mol% of ethylene glycols, and 20-40 
mol% of cyclohexane dimethanols, (B) The 
mixed dicarboxylic-acid unit component which 
consists of 90-75 mol% of terephthalic acids, 
and 10-25 mol% of adipic acid, 25-45 weight% 
of polyester which consisted of the diol unit 
component which make an ethylene glycol a 
main body, it consists of these, and the adipic- 
acid unit component in total dicarboxylic-acid 
unit component is 4-10 mol%. With respect to 
100 weight-parts of polyester mixtures, (C) The 
film formed from the polyester composition 
which compounded 2-10 weight-parts of 
polyester which consisted of the dicarboxylic- 
acid unit component which make a terephthalic 
acid a main body, and the mixed diol unit 
component which consists of 77-70 mol% of 
ethylene glycols, and 23-30 mol% of diethylene 
glycol It is made to draw 1 .5-8 times at least one 
way, and it consists. The one way thermal 
contraction rate is 30 % or more at 70 degrees- 
Celsius. It is 60 % or more in 100 degrees- 
Celsius. 

The thermal contraction rate with the right- 
angled direction is a 10% or less in 100 
degrees-Celsius. 
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A polyester system shrinking film 
characterized by the above-mentioned. 



[DETAILED DESCRIPTION OF INVENTION] 
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[INDUSTRIAL APPLICATION] 

This invention relates to a novel polyester 
system shrinking film. 

Specifically, Since there are no distortion of 
pattem, wrinkle, etc. of the shrinkage at the time 
of a mounting depend non-uniformly, and the 
finishing appearance is favorable and is 
excellent in low-temperature contractility, In pre- 
label which in particular mounts with a film in 
plastic bottles, such as PET bottle, before filling 
up with the contents 

It is related with a label and cap seals, such as 
the plastic bottle which a bottle does not deform 
with the shrinkage force of a heat or a film, and 
a glass bottle, in addition a polyester system 
shrinking film suitable, as a packaging material. 



[0002] 



[PRIOR ART] 

In recent years, polyester system shrinking film, 
when excellent in transparency, since the 
dimension lack, the flat-surface property 
reduction, etc. by the shrinkage during 
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transportation and storage, that is, natural 
shrinkage, are not produced, it covers to a 
plastic bottle, a glass bottle, etc. 

It is obsen/ed as the label and the cap seal for 
mounting by canrying out a heating shrinkage, 
and its another packaging material. 



[0003] 

And, in order to make the necessary thermal 
contraction rate express, A co-polymerization 
component is added to a polyethylene 
terephthalate (Unexamined-Japanese-Patent 
63-156833 gazette). Their copolymers are 
blended to a polyethylene terephthalate 
(Japanese Patent Publication No. 64-10332 
gazette). Moreover in order to provide low- 
temperature contractility, what (Unexamined- 
Japanese-Patent 59-97175 gazette) a 
polybutylene terephthalate is blended to a 
polyester system copolymer is tried. 



[0004] 

However, the polyester system shrinking film 
which consists of the blend goods with the 
conventional polyester system copolymer, it and 
a polyethylene terephthalate, or a polybutylene 
terephthalate. Compared with the polyvinyl- 
chloride system and the polystyrene system 
which are commonly used as a shrinking film 
until now, the temperature dependency of the 
thermal contraction rate is large. Since the 
increase in the rapid thermal contraction rate 
occurs near a glass transition temperature, the 
distortion of the pattern, the wrinkle, etc. by the 
non-uniformity of a shrinkage generate at the 
time of a mounting. 

When not avoiding that a finishing 
appearance is spoiled. In the case of pre- label 
which mounts with a film before filling in 
particular the contents in plastic bottles, such as 
PET bottle, since the shrinkage force is too 
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strong, the thing which retains low-temperature 
contractility also had the disadvantage of having 
changed a bottle. 
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[PROBLEM ADDRESSED] 

This invention conquers the disadvantage 
which such a conventional polyester system 
shrinking film has. 

There are no distortion of pattern, wrinkle, 
etc. of a shrinkage depend non-uniformly, at the 
time of a mounting, and the finishing 
appearance is favorable and is excellent in low- 
temperature contractility. 
The polyester system shrinking film which a 
bottle does not deform with the shrinkage force 
of a heat or a film in plastic bottles, such as PET 
bottle, in pre- label which mounts with a film 
before filling up with the contents. 

It was made for the purpose of providing the 
above. 
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[SOLUTION OF THE INVENTION] 

The present inventors piled up research 
earnestly about physical-property improvement 
of this film, in order to develop the pdlyester 
system shrinking film which has the above- 
mentioned preferable property. 

As a result. Polyester which is made to 
polycondense the mixed diol component with a 
specific composition, and the dicarboxylic-acid 
component which make a terephthalic acid a 
main body, and is obtained. Polyester which is 
made to polycondense the mixed dicarboxylic- 
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acid component with a specific composition, 
and the diol component which make an 
ethylene glycol a main body, and is obtained, 
the film which is used by the case and which 
forms the polyester composition which mixed 
polyester which is made to polycondense the 
mixed diol component with another specific 
composition, and the dicarboxylic-acid 
component which make a terephthalic acid a 
main body, and is obtained, at a specific ratio, 
and is obtained, the shrinking film which has the 
specific heat-shrink characteristics which are 
made to draw for a multiplying factor specific 
one way at least, and consist From the above, it 
discovered that the objective could be achieved, 
and it came to complete this invention based on 
these findings. 



[0007] 

That is, this invention, (A) 75-55 weight% of 
polyester which consisted of the dicarboxylic- 
acid unit component which make a terephthalic 
acid a main body, and the mixed diol unit 
component which consists of 80-60 mol% of 
ethylene glycols, and 20-40 mol% of 
cyclohexane dimethanols, (B) 25-45 weight% of 
polyester which consisted of the mixed 
dicarboxylic-acid unit component which consists 
of 90-75 mol% of terephthalic acids, and 10-25 
mol% of adipic acid, and the diol unit 
component which make an ethylene glycol a 
main body, from these, it consists. And the 
polyester composition whose adipic-acid unit 
components of total in a dicarboxylic-acid unit 
component are 4-10 mol%, or it consists of 75- 
55 weight% of polyester of the above- 
mentioned (A) component, and 25-45 weight% 
of polyester of the above-mentioned (B) 
component. And to 100 weight-parts of the 
polyester mixtures whose adipic-acid unit 
component in total dicarboxylic-acid unit 
component is 4-10 mol%, (C) The film formed 
from the polyester composition which 
compounded 2-10 weight-parts of polyester 
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which consisted of the dicarboxylic-acid unit 
conr^ponent which make a terephthalic acid a 
main body, and the mixed diol unit component 
which consists of 77-70 mol% of ethylene 
glycols, and 23-30 mol% of diethylene glycol, It 
is made to draw 1.5-8 times at least one way, 
and it consists. 

The one way thermal contraction rate is 30 % 
or more at 70 degrees-Celsius. It is 60 % or 
more in 100 degrees-Celsius. The thermal 
contraction rate with the right-angled direction is 
10% or less in 100 degrees-Celsius. 

The polyester system shrinking film 
characterized by the above-mentioned is 
provided. 



[0008] 

As a base-material resin used for the shrinking 
film of this invention, the mixture of polyester of 
the above-mentioned (A) component and 
polyester of (B) component can also achieve 
objective of the invention sufficiently. 

However, when mounting the bottle which 
make high degree contractile ability necessary 
by expressing this film the favorable finishing 
appearance like a square-shape bottle, the 
mixture of polyester of the above-mentioned (A) 
component, polyester of (B) component, and 
polyester of (C) component is more preferable. 



[0 0 0 9] 



[0009] 



02/07/15 



10/33 



(C) DERWENT 



I 



THIS PAGE BLANK (uspto) 



JP5-254015-A 



mm (A) ^5>^y^;^x/v^ 
u (c) ^^/-Ky 

#^0^-^ v^;t 
<0. Hfc (B) fi)c^^y^;^7^ 
3^ 5" u y ^- y n -/u ^ 

'^M^c:: ct "9 ?fM $ n 5 

[0 0 10] 

(A) y ^;^^^vS:t/ 

(C) ^^/Ky ^y!^X/V{C*5lt 

_h. 8 5^/w%J^/._h^^ 

mi^'T^mtLt^ 9 6 

(Df ij-^^i^/i^ < ^ ^ , # ^ ti 
5 7 -r /I- A co^l^ ;iMST 

x.filgrav^;?7/i-#>m^;i^ y 
[0 0 1 1 1 

Wis v^;t? /w^^ViS^^mii 13 ■ 



THOIViSOISI 

L ^ ..1.11, ■«« 

OEi^WENT 

Above-meotioned (A) component polyester and 
(C) component polyester are formed of the 
dicarboxylic-acid component which make a 
terephthalic acid a main body, and the 
polycondensation reaction with a specific mixed 
diol component. Moreover (B) component 
polyester is formed of the polycondensation 
reaction of a mixed specific dicarboxylic-acid 
component and the diol component which make 
an ethylene glycol a main body. 



[0010] 

In the dicarboxylic-acid unit component in (A) 
component polyester and (C) component 
polyester, 80 mol% or more of terephthallc-acid 
units is preferable. That which contains 85 
mol% or more in particular is preferable. And 
the aromatic dicarboxylic-acid unit component 
containing a terephthalic acid 96 mol% or more 
is preferable. The thing containing in particular 
98 mol% or more is preferable. 

When the ratio of a terephthalic-acid unit 
decreases, the mechanical strength of the film 
obtained will reduce. 

Moreover when a poly carboxylic acid, the 
dicarboxylic-acid unit components, for example, 
aliphatic dicarboxylic acid, except for the 
aromatic dicarboxyllc-acid unit component 
containing a terephthalic acid, exceeds 4 mol%, 
a reduction of a glass transition temperature 
and a partial cross-linking of polyester will ease 
to occur. It not only cannot achieve objective of 
the invention, but the tendency which causes a 
ductile reduction is seen. 



[0011] 

As carboxylic-acid unit components except for 
the terephthalic-acid unit which may exist in the 
above-mentioned dicarboxylic-acid unit 
component, For example, the unit of aromatic 
dicarboxylic acids, such as an isophthalic acid, 
a biphenyl dicarboxylic acid, 5-tertiary-butyl 
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isophthalic acid, 2,2,6,6-tetramethyl biphenyl 
dicarboxylic acid, 2, 6-naphthalene dicarboxylic 
acid, 1,1,3-trimethyl -3- phenyl indene-4,5- 
dicarboxylic acid Tlie unit of aliphatic 
dicarboxylic acids, such as an oxalic acid, a 
succinic acid, adipic acid, azelaic acid, a 
sebacic acid, and a 1,10-decanedioic acid The 
unit of the polyfu notional carboxylic acid more 
than trifunctional property, such as trimellitic 
acid, 1,2,4,5-benzene tetracarboxylic acid, etc. 
is mentioned. 



[0012] 

Moreover the dicarboxylic-acid unit component 
in (B) component polyester. It consists of 90-75 
mol% of terephthalic acids, preferably 87-77 
mol% and 10-25 mol% of adipic acid, preferably 
13-23 mol%, comprised such that when adipic 
acid is less than 10 mol%, the difference of the 
glass transition temperature with polyester of 
(A) component will become less than 25 
degrees-Celsius, and a favorable finishing 
appearance will not be obtained at the time of a 
mounting. When exceeding 25 mol%, a glass 
transition temperature will become the same as 
that of a room temperature. And in order to also 
become difficult crystallization, use becomes 
difficult substantially. 

Moreover in this dicarboxylic-acid unit 
component, it responds desired in the range 
which does not affect the physical property of 
polyester, besides the above-mentioned 2 unit 
components, and the unit of another 
dicarboxylic-acid component may be contained. 
As a unit of such a dicarboxylic-acid 
component, it is the unit of aromatic dicarboxylic 
acids, such as an isophthalic acid, a biphenyl 
dicarboxylic acid, 5-tertiary-butyl isophthalic 
acid, 2,2,6,6-tetramethyl biphenyl dicarboxylic 
acid, 2, 6-naphthalene dicarboxylic acid, 1,1,3- 
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trimethyl -3- phenyl indene-4,5-dicarboxylic 
acid, for example. The unit of aliphatic 
dicarboxylic acids, such as an oxalic acid, a 
succinic acid, adipic acid, azelaic acid, a 
sebacic acid, and a 1,10-decanedioic acid 

The unit of the polyfunctional carboxylic acid 
more than trifunctional property, such as 
trimellitic acid, 1,2,4,5-benzene tetracarboxylic 
acid, etc. is mentioned. 



[0013] 

On the other hand, a diol unit component in 
above-mentioned (A) component polyester. It 
consists of 80-60 mol% of ethylene-glycol units, 
preferably 75-65 mol% and 20-40 mol7o of 
cyclohexane dimethanol units, preferably 25-35 
mol%, comprised such that the case where the 
ratio of a cyclohexane dimethanol unit exceeds 
40 mol%, and in the case of less than 20 mol%, 
a crystallinity becomes large. 
A desired heat-shrink is not obtained. 



[0014] 

Moreover, in this diol unit component, it 
responds desired in the range which does not 
affect the physical property of polyester, 
besides the above-mentioned 2 unit 
components, and the unit of another diol or 
polyols may be contained at a ratio of 5 mol% or 
less, preferably 3 mo\% or less based on the 
quantity of diol unit components of total. 
When the content of the unit of the above- 
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mentioned other diol or polyols exceeds 5 
mol%, the specific non-crystallinity of this 
polyester will be spoiled. 

Objective of the invention is not reached 
sufficiently. 

As such diols, for example, diethylene glycol, 
a propylene glycol, 1,4-butanediol, neopentyl 
glycol, 1,6-hexanedioI, xylylene glycol, etc. can 
be mentioned. Glycerol, a pentaerythritol, a 
trimethylol propane, etc. can be mentioned as 
polyols. 



[0015] 

The diol unit component in above-mentioned 
(B) component polyester make an ethylene- 
glycol unit a main body. That is, 90 mol% or 
more of ethylene-glycol units, preferably 95 
mol% or more is contained, comprised such that 
units, such as diethylene glycol, a propylene 
glycol, 1,4-butanediol, neopentyl glycol, 1,6- 
hexanediol, a cyclohexane dimethanol, xylylene 
glycol, glycerol, a pentaerythritol, and a 
trimethylol propane, may contain at a ratio of 
less than 10 mol%, preferably less than 5 mol% 
besides an ethylene-glycol unit. 



[0016] 

Furthermore, the diol unit component in above- 
mentioned (C) component polyester consists of 
77-70 mol% of ethylene-glycol units, and 23-30 
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mol% of diethylene-glycol units, comprised such 
that when a diethylene-glycol unit exceeds 30 
mol%, it will be easy to cause heat 
decomposition in the melting processing. If it is 
less than 23 mol%, the finishing appearance 
after a mounting is the same as that of the case 
where this polyester is not added. 
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[0017] 

Moreover, in this diol unit component, it 
responds desired in the range which does not 
affect the physical property of polyester, 
besides the above-mentioned 2 unit 
components, and the unit of another diol or 
polyols may be contained. 

As such diols, for example, a propylene 
glycol, 1,4-butanediol, neopentyl glycol, 1,6- 
hexanediol, a cyclohexane dimethanol, xylylene 
glycol, etc. can be mentioned. Glycerol, a 
pentaerythritol, a trimethylol propane, etc. can 
be mentioned as polyols. 



[0018] 

These polyester used by this invention can be 
produced by canrying out the polycondensation 
reaction of the above-mentioned dicarboxylic- 
acid component and the mixed diol component 
according to the manufacturing method of usual 
polyester. 

In this case, if necessary, the reactant 
sensuous derivative of a dicarboxylic acid, for 
example, an acid halide, acid ester, etc., can 
also be used as a dicarboxylic-acid component. 

It can also be made to react in the presence 
of reaction solvent, condensing-agent, and 
catalyst etc. 

In particular degree of polymerization of 
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polyester used by this invention is not limited. 
However, it is preferable that intrinsic viscosity 
is in the range of 0.50-1.20, preferably 0.60- 
0.90. 
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[0019] 

In this invention, as the base material of a 
shrinking film, It is the composition which 
consists 75-55 weight% of above-mentioned (A) 
component polyester, preferably 72-58 weight% 
and 25-45 weight% of (B) component polyester, 
preferably 28-42 weight%, comprised such that 
and 2 component system polyester composition 
whose adipic-acid unit component in total 
dicarboxylic-acid unit component in the 
composition is 4-10 mol%, or to 100 weight- 
parts of this 2 component system polyester 
mixture, 3 component system polyester 
composition which added 2-10 weight-parts, 
preferably 3-8 weight-parts of (C) component 
polyester is used. 
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[0020] 

In the above-mentioned 
polyester composition. 



2 component system 



If the quantity of (B) component polyester is 
less than 25 weight%, the finishing appearance 
after a shrinking film mounting deteriorates. 

When exceeding 45 weight%, the desired 
thermal contraction rate will not be obtained. 

Moreover, when the adipic-acid unit 
component in total dicarboxylic-acid unit 
component in this composition is less than 4 
mol%, it will deteriorate to low-temperature 
contractility. The thermal contraction rate in 70 
degrees-Celsius does not become 30 % or 
more. When exceeding 10 mol%, the rate of 
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natural shrinkage will become large. 
[0021] 

On the other hand, in the above-mentioned 3 
component system polyester composition, 

If the additional amount of (C) component 
polyester is less than 2 weight-parts, the 
finishing appearance after a mounting does not 
change with the case where this polyester is not 
added. It becomes the same as that of the case 
of the above-mentioned 2 component system 
polyester composition substantially. 

When exceeding 10 weight-parts, it will be 
hard to draw homogeneously and the strength 
of a film will reduce. 

[0022] 

There is in particular no limitation about the 
glass transition temperature of the in 
appearance of these polyester compositions. 

However, it is preferable that it is in a 55-70 
degrees-Celsius range. 



[0023] 

Moreover, as for the difference of the glass 
transition temperature of polyester of (A) 
component, and the glass transition 
temperature of polyester of (B) component, it is 
preferable that they are 25 degrees-Celsiusor 
more, in particular 30 degrees-Celsiusor more. 
When the difference of this glass transition 
temperature is less than 25 degrees-Celsius, it 
will become the same as that of the property of 
single copolymer polyester which combined (A) 
component and (B) component substantially. 

Even if the expression of low-temperature 
contractility is possible, a favorable finishing 
appearance may not be obtained after a 
mounting. 

Furthermore, the diethylene-glycol unit 
component of (C) component polyester is 
contained In (A) component polyester, (B) 
component polyester, or both. Thereby, even 
when it make the -containing ratio of the 
diethylene-glycol component in polyester the 
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same as that of above-mentioned 3 component 
system polyester, the finishing appearance after 
a mounting deteriorates compared with this 3 
component system polyester It is almost the 
same as that of 2 component system polyester 
which does not contain a diethylene-glycol unit 
component. 

Although these reasons are not certain, it is 
considered whether a certain kind of 
ununiformity in very fine structure is not 
involving. 



[0024] 

The shrinking film of this invention, It fomns and 
a film is prepared, after carrying out the melting 
kneading of above-mentioned (A) component 
polyester of a predetermined ratio, (B) 
component polyester, and (C) component 
polyester used by the case and preparing a 
polyester composition. 

Subsequently it can produce by carrying out 
the drawing process of this film by the 
predetermined draw ratio. 
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[0025] 

In this invention, in the case the above- 
mentioned polyester composition is prepared, 
fillers, such as a titanium oxide, fine-particle 
silica, kaolin, and a calcium carbonate, may be 
added responding necessary. Furthermore an 
antistatic agent, antioxidant, an optical 
stabilizer, a coloring agent, etc. may be added. 
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[0026] 

Moreover, molding of this film. It is melting 
extrusion at the temperature of 220-300 
degrees-Celsius range after drying the above- 
mentioned polyester composition, for example. 
It is performed by making the film of about 100- 
500 micrometers of thickness form on a 
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surface-temperature 15-70 degrees-Celsius 
casting drum. 

Moreover the drawing process, it is 
performed by drawing the film obtained in this 
way 1 .5-8 times at least one way, preferably 2-6 
times in more than a glass transition 
temperature, preferably, higher temperature 5- 
30 degrees-Celsius than a glass transition 
temperature. 

After this drawing process, if necessary it may 
heat-process in range of 20 degrees-Celsius 
lower than the drawing temperature to 20 
degrees-Celsius higher, furthermore. 

Thus, 70 degrees-Celsius thermal contraction 
rate is 30 % or more in one way, 100 degrees- 
Celsius thennal contraction rate is 60 % or 
more. 

And the thermal contraction rate with the 
right-angled direction is a 10% or less in 100. 
An above shrinking film is obtained. 
However, in order to make the thermal 
contraction rate of a horizontal direction into 
30 % or more at 70 degrees-Celsius and 60 % 
or more at 100 degrees-Celsius, A non- 
expanded film is drawn 1.05-2.0 times to a 
vertical direction by the roll-type vertical drawing 
machine. 

Subsequently it heat-processes and winds, 
after drawing 3-6 times in a horizontal direction 
by the tenter. Or after drawing in a horizontal 
direction by the tenter without performing 
longitudinal drawing, heat-processing and 
winding is advantageous. 



[0027] 

In this case, drawing temperature in a roll-type 
vertical drawing machine, in order to make 
heating shrinkage percentage of a vertical 
direction to less than 10%, it is preferable that it 
is higher than horizontal drawing temperature. 
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[0028] 

The polyester system shrinking film of this 
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invention, the one way thermal contraction rate 
is 30 % or more at 70 degrees-Celsius. It is 
60 % or more at 100 degrees-Celsius. And the 
thermal contraction rate of it with the right- 
angled direction is a 10% or less in 100 
degrees-Celsius. The above is necessary. 
In the main shrinkage direction, 

If 70 degrees-Celsius thermal contraction rate 
is 30 % less, in plastic bottles, such as PET 
bottle. 

In pre- label which mounts with a film before 
filling up with the contents in particular. 

It cannot mount by making a film follow bottle 
form, maintaining a favorable finishing 
appearance without a bottle deforming with a 
heat. Since the increase in the thermal 
contraction rate from 70 degrees-Celsius is too 
few if 100 degrees-Celsius thermal contraction 
rate is 60 % less, the finishing appearance after 
a mounting deteriorates. 

Moreover, when 100 degrees-Celsius thermal 
contraction rate in a right-angled direction 
exceeds 10% to the main shrinkage direction, 
the deviation of the pattern after a mounting and 
a lenticulation will arise. 

[0029] 

Furthermore, the polyester system shrinking 
film of this invention, the temperature region (it 
makes as a low shrinkage temperature region 
below) which has a thermal contraction rate in 
1-20% of a range in the heat-shrink curve of the 
main shrinkage direction is more than 8 
degrees-Celsius. 

Preferably, it is more than 10 degrees- 
Celsius. 

More preferably, it is more than 12 degrees- 
Celsius. It is preferable that it is the above. 

In order there to be for no distortion of 
pattern, wrinkle, etc. of the shrinkage at the time 
of a mounting depend non-uniformly and to 
express a favorable finishing appearance It is 
necessary that the temperature dependency of 
the themnal contraction rate, in particular 
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temperature dependency until the thermal 
contraction rate results to 20% from shrinkage 
start are small. In other words, the above- 
mentioned low shrinkage temperature region is 
wide. 

If a low shrinkage temperature region is less 
than 8 degrees-Celsius, it is easy to produce 
non-uniformity in shrinkage, and there is a 
possibility that the distortion of a pattern and a 
wrinkle may generate. 

It is not preferable. 

Moreover, in particular when mounting a 
square-shape bottle, it is required that the 
shrinkage behavior of the heating initial stage at 
the time of a mounting is slow. 

Therefore it is preferable that it is 12 
degrees-Celsiusor more. 

[0030] 

Moreover, heat-shrink stress in the main 
shrinkage direction of a film, 0.9 kg/mm2 or less 
is preferable at 80 degrees-Celsius. In 
particular, 0.8 kg/mm2 or less is preferable. 

When heat-shnnk stress exceeds 0.9 kg/mm2 
at 80 degrees-Celsius, in plastic bottles, such 
as PET bottle, a bottle deforms with the 
shrinkage force of a film in pre- label which 
mounts with a film before filling up with the 
contents. 

It crushes greatly and is not preferable. 
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[0031] 

In particular film thickness of this invention is 
not limited. 

However, it is usually chosen in the range of 
15-150 micrometer, preferably 20-70 
micrometer. 

Moreover, the strength of the hardness of a 
film gets mixed up a little with film thickness. 

However, to the main shrinkage direction 
generally. It is preferable that it is usually 130 
kg/mm2 or more in the Young's modulus of a 
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right-angled direction. When using by the 
automatic mounting machine, it is preferable 
that It is 150 kg/mm2 or more. 
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[0032] 

The polyester system shrinking film of this 
invention, Various kinds of coatings, such as 
surface treatments, such as a corona discharge 
treatment and a plasma irradiation process, and 
a priming, the electrostatic prevention coating, 
etc., can be perfomned, and adhesion of printing 
ink, metal vapor-deposition property, sliding 
property, anti blocking property, an easy sealing 
performance, an electrostatic prevention, etc. 
can also be improved. 
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[EFFECT OF THE INVENTION] 

The polyester system shrinking film of this 
invention, Since it is excellent in low- 
temperature contractility, and there are no 
distortion of pattern, wrinkle, etc. of the 
shrinkage at the time of a mounting depend 
non-unifomnly and the finishing appearance is 
favorable In plastic bottles, such as PET bottle, 

In pre- label which mounts with a film before 
filling up in particular with the contents, 

Since it has the characteristics that it can 
mount, without a bottle defonning with a heat, or 
the shrinkage force of a film, it is the most 
suitable as a shrinking film for labels of a plastic 
bottle, in particular PET bottle. 

It can use in for the label or the cap seals of 
the another plastic bottle or a glass bottle, and 
the extensive packaging-material field which 
can demonstrate the effect of these 
characteristics. 



[0 0 3 4] 



[0034] 



02/07/15 



22/33 



(C) DERWENT 



I 



I 

t> » I 

I 




JP5-254015-A T hiOiViSO N 

^ 

OERWENT 



mmm] 



[Example] 

Next, an Example explains this invention further 
in detail. 

However, this invention is not limited by these 
examples at all. 
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[0035] 

In addition, it calculated for the thermal 
contraction rate, the low shrinkage temperature 
region, the Young's modulus, the mounting 
property and the glass transition temperature in 
each case according to the following method. 

[0036] 

(aa) Thermal contraction rate 

A shrinking film is cut on 100 mm square, and it 

makes as a sample. 

After carrying out the dipping during 30 seconds 
of this sample in a warm bath adjusted to 
predetermined temperature, the dimension of 
vertical or width is measured, and each thermal 
contraction rate, 



[fell 



[Equation 1] 



X 1 0 0 



Heat-shrink percentage (%) =(dimension before immersion) - (dimension after 
immersion))/Dimension before an immersion x100 



It followed in the above and it calculated. 
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[0037] 

(ab) Low shrinkage temperature region 
To the temperature to which the thenmal 
contraction rate exceeds 20% from the 
shrinkage start temperature of the main 
shrinkage direction, the themnal contraction rate 
is measured at intervals of 2 degrees-Celsius. 
The shrinkage curve which can thereby be 
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drawn each set to T [1] and T [20] temperature 
which reaches to 1% and 20% of thermal 
contraction rate. It calculated according to low 
shrinkage temperature region (degrees-Celsius) 
=T[20]-T [1]. 

[0038] 

(ac) Young's modulus 

A shrinking film is cut in the length of 120 mm, 
and width of 10 mm in the right-angled direction 
to the main shrinkage direction, and make it be 
a sample. In 23 degrees-Celsius, the load-cell - 
type tensile testing machine set as 50 mm of 
the distance between chucks and 5 mm of 
tensile velocity pulls this sample. 
From the inclination of the initial-stage linear 
part of the S-S curve in this case, it calculates 
by calculation according to ASTM-D1894. 



[0039] 

(ad) Mounting property 

To 1.5 liter amount of the bottle made from a 
circle type polyethylene terephthalate and, and 
the bottle made from a square-shape 
polyethylene terephthalate of the 1 liter dosage 
by empty condition which is not yet contained, 
the contents each interfit that which carried out 
the main shrinkage direction in the direction of a 
periphery, and formed each shrinking film which 
attached the cross cut in the cylindrical shape. 
It passes through to 130 degrees-Celsius 
shrinking tunnel for 5 seconds, and it carries out 
a shrinkage mounting. 

The defomnation level of a cross cut, the 
existence of a wrinkle, a defomnation of a bottle, 
etc. are observed. 
It evaluated as follows. 

[0040] 

(CIRCLE) : It is faultless in a finishing 
appearance. 

(TRIANGLE) : A disadvantage is in a finishing 
appearance in part. 

(CROSS): A finishing appearance is a defect 
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entirely. Or, the bottle deformed. 
(Mounting impossibility) : It cannot mount by 
shrinkage being insufficient on condition that 
predetemriined. 
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[0041] 

(ae) Glass transition temperature 

DSC measuring device made from Perkin- 

Elmer corporation was used. Under the nitrogen 

stream, after raising temperature to 300 

degrees-Celsius at 20 degrees-Celsius /min 

velocity, it quenched to 20 degrees-Celsius at 

200 degrees-Celsius /min velocity. 

It raised temperature to 300 degrees-Celsius at 

20 degrees-Celsius /min velocity again after 5 

minutes. 

It calculated for the glass transition 
temperature (middle point) in that case. 
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[0042] 

Manufacture example 1 Production of 

polyester polymer A 

The mixture which consists of the terephthalic 
acid of a predetermined amount, an ethylene 
glycol, and a cyclohexane dimethanol was 
inserted to the autoclave made from stainless 
steel. The glass transition temperature 
produced 80 degrees-Celsius polyester polymer 
A by continuing until it makes a 
polycondensation reaction perform and it 
reaches intrinsic viscosity 0.80 according to a 
conventional method. 

This thing consisted of 100 mor/o of 
terephthalic-acid units as a dicarboxylic-acid 
unit component, 70 mol% of ethylene-glycol 
units, and 30 mol% of cyclohexane dimethanol 
units as a diol unit component. 
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[0043] 

Manufacture example 2 Production of the 
polyester polymer B-1 

As same as that of a manufacture example 1, it 
consists of 80 mol% of terephthalic-acid units. 
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and 20 mol% of adipic-acid units as a 
dicarboxylic-acid unit component, 100 mol% of 
ethylene-glycol units as a diol unit component. 
The intrinsic-viscosity 0.70 and glass-transition- 
temperature 38 degrees-Celsius polyester 
polymer B-1 was produced. 
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[0044] 

Manufacture example 3 Production of the 
polyester polymer B-2 

As same as that of a manufacture example 1, it 
consists of 85 mol% of terephthalic-acid units, 
and 15 mol% of adipic-acid units as a 
dicarboxylic-acid unit component, and 100 
mol% of ethylene-glycol units as a diol unit 
component. The intrinsic-viscosity 0.70 and 
glass-transition-temperature 47 degrees- 
Celsius polyester polymer B-2 was produced. 
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Production of 



[0045] 

Manufacture example 4 
polyester polymer C 

As same as that of a manufacture example 1, it' 
consists of 100 mol% of terephthalic-acid units 
as a dicarboxylic-acid unit component, 75 mol% 
of ethylene-glycol units, and 25 mol% of 
diethylene-glycol units as a diol unit component. 
Intrinsic-viscosity 0.70 and glass-transition- 
temperature 55 degrees-Celsius polyester 
polymer C was produced. 
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[0046] 

Manufacture example 5 
polyester polymer D 

As same as that of a manufacture example 1, it 
consisted of 94 mol% of terephthalic-acid units, 
and 6 mol% of adipic-acid units as a 
dicarboxylic-acid unit component. And 70 mol% 
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of ethylene-glycol units, 30 mol% of 
cyclohexane dimethanol units as a diol unit 
component. Intrinsic-viscosity 0.80 and glass- 
transition-temperature 68 degrees-Celsius 
polyester polymer D was produced. 
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[0047] 

Manufacture example 6 Production of 
polyester polymer E 

As same as that of a manufacture example 1 , it 
consists of 94 mol% of terephthalic-acid units, 
and 6 mol% of adipic-acid units as a 
dicarboxylic-acid unit component, 79 mol% of 
ethylene-glycol units, and 21 mol% of 
cyclohexane dimethanol units as a diol unit 
component. Intrinsic-viscosity 0.80 and glass- 
transition-temperature 64 degrees-Celsius 
polyester polymer E was produced. 
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[0048] 

Manufacture example 7 
polyester polymer F 

As same as that of a manufacture example 1, it 
consists of 94 mol% of terephthalic-acid units, 
and 6 mol% of adipic-acid units as a 
dicarboxylic-acid unit component, 76 mol% of 
ethylene-glycol units, 21 mol% of cyclohexane 
dimethanol units, and 3 mol% of diethylene- 
glycol units as a diol unit component. Intrinsic- 
viscosity 0.80 and glass-transition-temperature 
63 degrees-Celsius polyester polymer F was 
produced. 
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Example 1 
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After mixing and drying at a ratio which shows 
polyester polymer A and B-1 to Table 1, in 265 
degrees-Celsius temperature, melting extrusion 
was carried out on the surface-temperature 35 
degrees-Celsius casting drum using the T die. 

The film of thickness 190 micrometer was 
made to fomri. 

Subsequently, after drawing this film 1.2 
times to a vertical direction by the roll-type 
vertical drawing machine at 80 degrees-Celsius 
temperature, it drew 4.5 times horizontally by 
the tenter at 75 degrees-Celsius temperature. 

10% heat moderate process was performed 
this film that carried out the drawing process, by 
70 degrees-Celsius, and the shrinking film of 
thickness 40 micrometer was obtained. 

The physical property of this shrinking film is 
shown in Table 2. 



[0050] 

Examples 2 and 3, Comparative Example 1 and 
2 

It film-ized like the kind shown in Table 1, and 
Example 1 after mixing each polyester polymer 
of quantity. 

At tehriperature, 15 degrees-Celsius, 10 
degrees-Celsius and 5 degrees-Celsius higher 
than each the glass transition temperature of 
the appearance of the polyester mixture, 1.2 
times vertical drawing, 4.5 times horizontal 
drawing, and 10% heat moderate process were 
performed. The shrinking film of thickness 40 
micrometer was obtained. 

The physical property of these shrinking films 
is shown in Table 2. 

[0051] 

Examples 4 and 5, Comparative Example 3 
It film-ized like the kind shown in Table 1 , and 
Example 1 after mixing each polyester polymer 
of quantity. 

At the temperature 15 degrees-Celsius, 10 
degrees-Celsius and 5 degrees-Celsius higher 
than each the glass transition temperature of 
the appearance of the polyester mixture 1.2 
times vertical drawing, 4.5 times horizontal 
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drawing, and 10% heat moderate process were 
performed. The shrinking film of thickness 40 
micrometer was obtained. 

The physical property of these shrinking films 
is shown in Table 2. 
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[0052] 

Comparative Example 4 
The polyester polymer B-2 and D were film-ized 
like Example 1 after mixing at a ratio shown in 
Table 1. 

At 77 degrees-Celsius, 72 degrees-Celsius, 
and 67 degrees-Celsius temperature, 1.2 times 
vertical drawing, 4.5 times horizontal drawing, 
and 10% . heat moderate process were 
performed, and the shrinking film of thickness 
40 micrometer was obtained. 

The physical property of this shrinking film is 
shown in Table 2. 
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[0053] 

Comparative Example 5 and 6 
Polyester polymer E (Comparative Example 5) 
and polyester polymer F (Comparative Example 
6) were each filrn-ized like Example 1 . 

At temperature each 15 degrees-Celsius, 10 
degrees-Celsius and 5 degrees-Celsius higher 
than a glass transition temperature, 1.2 times 
vertical drawing, 4.5 times horizontal drawing, 
and 10% heat moderate process were 
performed, and the shrinking film of thickness 
40 micrometer was obtained. 

The physical property of these shrinking films 
is shown in Table 2. 



[0 0 5 4] 



[0054] 



[Table 1] 



02/07/15 



29/33 



(C) DERWENT 



THIS PAGE BLAMK (uspto) 



JP5-254015-A 



THOIVISON 

^ 

OERWENT 







A 


B - 1 


B - 2 


C 


D 


E 


F 




7 0 


3 0 












^36 2 


B 0 


4 0 












1^56^] 3 


6 0 




4 0 










rr^* i-JUk A 

4 


7 0 


3 0 




5 








5^JE^J 5 


6 0 




4 U 


c 
0 








M-^^f 1 


8 5 


1 5 














5 0 




5 0 










tb 1^^5113 


8 5 


1 5 




5 








tt^^ 4 






3 0 




7 0 


















1 0 0 


















1 0 0 



First row: The mixture ratio of a polyester polymer (weight part) 
First column: Examples 1-5, Comparative Example 1-6 



[0 0 5 5] [0055] 
m 2 1 [Table 2] 
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First row (left to right): Unit, The number of mol of adipic acid (mor/o), Glass 
transition temperature, Themnal contraction rate, (70 degree-C: width, 100 
degree-C: width, vertical), Low shrinkage temperature region, Young's modulus, 
Mounting property Round PET bottle, Mounting property Square-shape PET 
bottle 



First column (top to bottom): Unit, Examples 1-5, Comparative Example 1-6, 
9th column: Mounting impossible. Mounting impossible 
10th column: Mounting impossible. Mounting impossible 
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[0056] 

Clearly from this table 2, the polyester system 
shrinking film of this invention is excellent in^ 
low-temperature contractility. 

And the finishing appearance after a 
mounting is also favorable and is favorable also 
in the difficult square-shape PET bottle in 3 
component system polyester of Examples 4 and 
5 in particular. 

On the other hand, that whose thermal 



contraction rate in 70 degrees-Celsius is 30 



% 
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less, cannot mount for the low-temperature 
contractile lack. Even when the thenmal 
contraction rate in 70 degrees-Celsius was 
30 % or more, the thermal contraction rate in 
100 degrees-Celsius was 60 % less. 

The thing of whose temperature dependency 
near the shrinkage start temperature of the 
thermal contraction rate, that is, low shrinkage 
temperature region, is less than 8 degrees- 
Celsius, the distortion of the pattern, the 
wrinkle, etc. by the non-unifomiity of a 
shrinkage generate at the time of a mounting, 
and it deteriorates in a finishing appearance. 
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(54) POLYESTER-BASED SHRINK FILM 

(57)Abstract: . . ^ i. 

PURPOSE: To obtain shrink film having specified heat shrink characteristics by a method wherein polyester composition prepared by 
mixing polyester, which is obtained by polycondensing mixed diol constituent having specified composition and dicarboxylic acid 
constituent mainly made of terephthalic acid, with polyester, which is obtained by polycondensing mixed dicarboxylic constituent 
having specified composition and diol constituent mainly made of ethylene glycol, in the specified ratio is formed. 
CONSTITUTION: Film is formed out of the polyester composition consisting of 75-55wt.% of polyester, which is composed of 
dicarboxylic acid constituent unit mainly made of terephthalic acid and mixed diol constituent unit consisting of 80-60mol.% of 
ethylene glycol and 20-40mol.% of cyclohexane dimethanol, and 25-45wt.% of polyester, which is composed of mixed dicaiboxylic 
acid constituent unit consisting of 90-75mol.% of terephthalic acid and 10-25mol.% of adipic acid and diol constituent unit mainly 
made of ethylene glycol and, in addition, the adipic acid constituent unit in the total dicarboxylic acid constituent unit is 4-10mol.%, 
so as to stretch at least to one direction by the draw ratio of 150-800% in order to obtain the shrink film concerned. 
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n i: * 'J X5^ V 7 3^ V- h -^4? u 1^ 

a: u xvam 3 nr t ^ ^ * u if x;v3!^i^# u x ^ v > 

P E T3j? h;i';5:i!(^:7'^X^!y i^ai^ h;Mc:fev^ 
[0 0 0 5] 

€:35cMu. mmmzi\m<o^s^—\z^:^mm<om^^i^ 

ttlCflin, PKT^h)V13:^<0:f^:x.^y^^hMZ;h 
[0 0 0 6] 

* L Vitt® Sr^^t:*^ U XX-r^VSi^oL U :7-<;PA 

«:7^;i.Aa)*tta»tcoViT«« 

^$ii-T=S&tlS*UxX7^;Vi:. 
^i?*;U3j^>KfiK»i:x5^u>^^U n-;^^:^**:^^^* 
i: € ^ -tit-T^ 5 # U X X 7^;v 
«^jc«fcDfflv»ein2>, sijcD<^3e<Di!ia^&'b:Dig^ 
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(3) 

3 

[0 0 0 7] r^it)^. (A) v^uy^jvm 

— ;V8 0-6 o^;i'%&t/^^'D^=*'i^">^^^>^"-'^ -'^ 
2 0-^4 o^;v?6*^6fili2>ig&'^*- -'^^i^**!^^"^* 
ac3n?i:#ux;^5^;i/7 5^-5 smsa^i, (B) 

y^)V9L9 0 — 7 5^;i'XRT/T>^t!>ai 0 — 2 5^ 
;V3P>»dc»*tt+<OTi^l:f>««»^tt*^4-l 0^ 

;v%T?&s4*ox;:^'r;naj«*. ftsv^jitwa (A) * 
«'<o*ux;;^5^;v7 5-5 5m«%t» Srffi (b) 

(03pUXX5=-;V2 5 — 4 5Sa96t*^ej«0. 
*Jl/*>K«4>*tt'PcoT>^tr>K^»*tt**4-l 0 

^ji/9^T»s^ux:x.v^jyE'&«!ii 0 osfiffljr^u 

X. (C) 5^V75^;i'»^*fl=i:t"S':^*JVip>S«*)' 
^ffifc, X^U>i^U3-^^V7 7-7 0^;V%&tXi^X 
^V>i^U3— ;l/2 3 — 3 O^;l'%30^e»J*«)®'&>'3**— 

&E'&b?S:#UXX5=';l'm«'»*^S«?^^*T'3fc^'< 
-*I^C!)j»»DH8*)Qf«7 0t:lC:feV^T3 0%K±1 0 0*C 

1 0 ot:ir*iviTi 0 96aTT&S2:tSr»atr«># 
[0 0 0 8] ^a^acoi^a-U >^^7-f;^A5cfflVi^n«» 

S««ffifcbT», tSffi (A) dc»07PUXX5^;Vt, 
(B) riS4^o[>3j^Ux;!^5^;vt<DS^«rT?t>, +iHc*5B 

{i, fflria <A) «»a)#uxx5^jut (b) ^»<03po 4(; 
(c) rti^<o45»Jxx7^;vtco®^«tc>:»*« 

[0 0 0 91 ttflB (A) flt5>3«UXX5^;VRt^ (C) « 
0, (B) ritfi'^UxXT^iVW:. »«(7)S^v*rJV 
[00101 (A) U XXT^^I/Rt; (C) 



»I8^5-2 5 40 1 5 

4 

;i/»*ffi:8 o^)V%Ek±^ mz. 8 5 ^;i'96£il±*-&tr 

^^<j:stj;v*>»A«4^;v9tf€3H^st> 

[0 0 111 firias?*;i^*>K^*fi:*t::#ttU"5S 

V7^;^». 2, 2, e, 6 --t^h^^^^v 
t:7xx;i.>?*;W2j^>R. 2, 6 -:^73^v>>?*;V3« 
>tt/i. 1. 3 ->U>5^;^- 3 -7xx;W>5^> 

ffi. 2/3L»>R, nAi^S. T>>t:>R. T't!^^>S> 

3H>KOl|lflC. hU^Uyh®. 1, 2, 4. 5-^> 

[0 0 1 21 Sfc (B) ^»7PUXX7^;M:::feltSv:^? 

5^V73^;Pil9 0-7 5^;^%. 

»iU<«8 7-7 7^;i'36t7i?t!>Rl 0 — 2 5^ 

;v%»^b<«i 3 — 2 3*;V96*^erifi«»t><o-r*-3 

TT. 7i?lf>«*^l 0^JV%5fe«'e*«>t (A) *36^<0 

#uxx5";vto^^x<si^mffi<o^*«2 sx:^mt.is, 

Bi. 5 -»H:/5^;p-f V7^;v». 2. 2, 6, 6-?^ 
h^>^;vi^:7xx;vi^*;w#>K. 2. 6-:^7^^v 
>':^:ibJP#>K. 1, 1. 3 - hUp^^;v- 3 -:7xX 
;W >'7^> - 4. 5 - -Jii)Vif^>Ws.E<OlS^-^fi)V 
3p>«C0^(4> i/:3Lt>«. 3A5?K. Ti?t!>K. T-^ 
>a, 'feAi^>S. 1, 1 0 --r^V-aJ^Co^HB 

[0 0 131 flflBa (A) d£»3puxx5^;nci5tt 

6 o*;w%* »^b<l47 5-6 5^;P%t->i7nA^ 
V^'v'P^^-^— ^P^<fi^2 0-4 0^;WS6> »^U<«2 
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(4) 

5 

[0 0 14] ^3t. c<Di^:i'-)v&»m«m'\z]t. tm 

*:t^>^;P5^yn-;K l, 6 - '\4^1?->i?:t-;V. 
U U U 3 £ aft U t bT«y 

[0 0 15] 6913 (B) 0L»:»Vx,:^9')V\z:is»^>^:t 

T. x^^>>:^U3-;i.#tt£A^{ri?x^U>i/>jzi— 
:/nfcr^>i)^yn-jk i, 4 'Zf^>i^:t—)W 
;^3^A>^;^^|J3— ;k 1, 6 - ;k 

[0 0 16] Mta <C) «d3^:^^UxX5^;WC:fe ^ 

-7 0^:;l^%i5?X^V>5)^UrJ— ;i/*{t2 3 — 3 0^ 

dCDil^ U XX'T';^^**^;^: V^»-& 
[0 0 17] ^ft. :i<Dz^:t-JV^»mVL^{Z]t. MM 

2gt,^m&^\z. TRUxx5^;v<^«rtticSi«»^a« 

TJ;!, ^^«:/nt:v>^U:a-;K 1, 4-:/3^>$^ 
*-;k ^^f^^^iW^Un-jk 1, 6-^4^-y->i^ 

[0 0 1 8] 3|c56fflTffiViec:n&a)#yxx5^;Wi. 
jl^ojjtuxxT-^Koasfi^&ttiraEv^ t9iai^*;v#> 



J , li 



Wi8^5-2 5 4 0 1 5 

5 

«^^ia/^^>5r'>^t^ft■^Kxx5^;^>i^^ffiti:5 

S;^to. 50-1. 20, »*U<ltO. 60-0. 9 

[0 0 1 9J *^9a(c::feViTtt, '>aLU>^^:7-f;i/A<0 
aWtLT^BB (A) «c»3SyxX5^;V'7 5-5 Sffifi 
ff^b<«7 2-5 Safi^t (B) ^i^3}?UXX 
'7^JP2 5-4 5fiS96, »*L<«2 8-4 2aaxi: 
it^^^^m^^-C^^X. fi^'0'^<om^^\z:i^Vf^^i^ 

ri£4)'«3j^uxX"7^;MB'&«i 0 oa:s«B»tMbT (c) 

J«i^#>JXX7^;V2-l oaa«. ifF^U<J43-8S 

ftffl^in Afc 3 rit»?R4t u xxT-;nari^**^^ e n 

[0 0 2 0] fiftE2j«»?S4^ijXX^;Ha)B3cftlC:fel> 
X> (B) J«i*^UXX"T-;l'03**t2 5Sft%5tc«T« 

7or:\z^\f^mi&m^i:fi3o%Bk±izi^^i^\f^ 
U 1 oqE;i.se«:iB^sa;S«8iOU6*50t:^^<)is. 
[0 0 2 1] — :*r, 8ftia3^^5K#UxX5^;HW^i»II 
:feV5T, (C) ^4i^3}^UXX'7";K;0»Jpfi;^t2aaS[e5*^ 

b;S:l>a-&iaE*3af- IIK±fl(rlB2rie»5ft#uxxT' 
JP»««F<o«'&t[S|— lc;^SU 1 oaaSB^&ffl^Si 

Tf 

[0 0 2 2] 2:ne0!):^^UXX5^;PttLri£!toC0^»tt±O 
^^Xfei»iafi»ct?iiTJiiJ*lcMiSia>:cVi*^ 5 5-7 
OTCroWHfcfc^O^tM^LVi. 

[0 0 2 3] ^fc; (A) ^»0[>*yxX7^;VC!)5tf^X 

immmt. (s) j«»©isuxx5^;P(D:tf7Xte»fi 

fl£t02g«2 5t:JKJb, »\Z^ 3 0'C«Jb"C*^>O*«» 

SLVi. 2io*^x<g5»taK<o^d«2 5t:*»iir*-6 
IIKWk: (A) (B) *ft»^^t>^^m-o? 
*a^flc3j^yxX'x;V<7)ttffii:l^-lc&0, "KMiRBtt 

i!fin^nU^^Z,iii!fi^:s>. (C) «d5^#gxx 

-r-;K^>?x^P>i5^Uri— (A) jgL^^ 
'jxx-r-;pxtt (B) ^ij-^^^uxxT^ji/fcsvita-ecoi^ 
c t tr J: D 3p U xXT^JV'f'o^i^x^V >if 
g a -ji/d64r>o^W«Jt*t3IB 3 u xx^;pa: 



■96- 



(5) 

7 

* 35: V> 2 U XX5^;^ t S i:^ iflRl DT 

[0 0 2 41 *5B9g<Di^a.U>^^7-f JVA«, WJ^^W 
'&cotcfffi (A) ffi4!^#Ux::^-T-;i't (B) riSd^sRUxx 

[0 0 2 51 3f:«Wlc:6UTtt, f9E*»Jx;;^5";Hfl^ 

[0 0 2 61 a:7'f;VAod£?^ti, «1^«t9E^^ 
uxx7^;vaj««*«:j»». 2 2 O'-a 0 o^cowhco 

>ifH^AJii::, I5t;3^ 1 0 O'-s 0 0Mmgffi(O7-r;P a? 

<tt2'-6»5i»'r<&=:tic,k?)fTt>n*, cojgffiffl 
^ 2 o'cjijViiafitDiew'c. $ e»ic}»j!iauTfei:Vi. 

C<0<t5K:bT, -*[^tr:feViT. 7 0'C<?5S»iRtS*;&« 
3 0 «£^±, 1 0 0TC<0S»JRffl**«6 0 9g«J;Tr. fS^^O 

^nt,^nis^<ofmMkmi^ i o o ic^vix i o «£itT 50 
^7 o'c-ea 0 5«£tJb. 1 0 o*c-c6 o%£it±ic-r^tc 

0 5-2. o«5i#u 5fcvir^>3^-r«:*fFiic3- 

[0 0 2 71 D-;p^c«M»«T<?)3ai#ia* 
14. t8W^^dc^)^In^»JR«*€ i o %mi\z.'t^it}t. 

[0 0 2 81 *»159<D*UXX5^;V3Rv'aLU>^^:7-f;P 
At4, -:«rrSl©SftJKffl3tS)&«7 Ot:Jr^V^T3 0 96a±> 

1 0 0t:fC:feVi-C6 0 9tfa±. mS^tltM^^-Jj^O^Wi 
^5Hg*;^l 0 0t:lC^V^Tl 0%aTT&^ca:?&<*£S*S 

^iRlB*S)«C:feViT> 7 OlCO^lKiBJpdta 0 



4*M^5-2 5 4 0 1 5 

8 

^ft. ^iS.tS:^m\zS!ivmn<o:^m\z^\f^ 10 0 

[0 0 2 91 ^S^atD^UXX^^ASi^a-U^ 
-hv S&lC»*U<ttl 2'CK_hT*«»<0)&ta*bVi. 

spotaffittfftt, 4*trjRiarasA;&>e,}»iK«^*t2 o %{r 

[0 0 3 01 :7< jl/AtTJ^iRISv&r^JCcfeVtSJRiK 

tt>6*»i> 8 O^Cl^^feV^TO. 9kg/mm«KT> » 
Jc, 0. 8 k B/mm«£ilT*W^UVi. l^ilStlB;S:tr*« 
8 Ot:tC:felriT, 0, 9 k g/mm'^jB^-St PET 

[0 0 3 11 jt^^m<oy-(j\^M.ff^t£i±mzm^'^n^^ 

<DT«;a:V^)^, a«15-15 0Min, »^U<tt2 0 
— 7 0*tin©«HT3Stfns. ^1t. y^JVM,(D:ZV<D 

fe^Jtt»*i^iic«Uii:ft<o*fRi<D-\'>d/4ST3a»»i 3 
0 k g/mm» eA±, a»s««rffiffi;sn5«^ 1 5 

[0 0 3 21 *«^03i?UXX'r;V»i^a.U v^^7>f;p 
:/^-fv-i!i^. i»«l»ih3-'x>f 

[00331 

[SliqCDSSmi *«WCD*UXXv^;V?^5^aLU>^:7< 

s 21 1;^ < t -5 i^S* *>:p c ^ 

:/^X5^!y^^3ph;n*icPET#h;KD^'^;Pffl>' 
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(6) 



[0 0 3 4] 

[0 0 3 5] 7^:13, ^m\z^yt^»Mmm. i&wsum* 



'f^M^5-2 5 4 0 1 5 

10 



[0 0 3 6] (-1-) IftiKie* 
z^:2.^)>i/y^)VA^l 0 OmmftjraSfL/T-tJ-Vt/JV 

[ftl] 



X 1 0 0 



[0 0 3 7] (a) ffiiKlsaagfi^ 

^^n^tiT [1] . T [2 0] iiu i&umm&m^ 

CC) =T [2 0] -T [1] tC«t3T«*fc. 

[0 0 3 81 (/\) 20 

S;^ 1 2 0 mm, dl OmmlraWfbXIf >:/;Vt U 
C:cDif>:/;P&2 3'CJc:foV:kT. 5^Vy^raE«5 0m 

«€fJ:D, ASTM-Dl 894Eca^Ttf»(r<fc>?* 

[0 0 3 9] (-) mm 

1. 5 fJr/ hJl'SfSOiLS^U X5^V'>5^ 1x7^^1^- h 

^ft-^U, 1 3 OTC0:)5^aLU>t5^h>^;Pfc5»fWaLx 
[ 0 0 4 0] O : it±f^tr)fymziKAf3iV. A : tt±*« 

[0 0 4 1] m :ff^7.m^mm 

T. 2ot:/»<oaffi-e3oot:sT#ia«, 200*0 
/da^(oaaT!2 ot:^7!ai?&u 5»sijcsi;2 o-c/ 

[0 042] 1 # U X>^5^ Jl.a^#:A©«® 



t)*, H^rtt*)^^ 0.80 tjif *T«iBrr-5 

?5f^Xte^ia**t8 0'C<!!)#UX>^5";i/a-& 

bT'xW'7iS';p»*tti 0 o^Ji/X, z^^-jvgi»m^ 

[0 0 4 3] mmM2 2pUXX5r;^®^flcB-l03« 

V75^;uK#ffi8 o^;i/9g2&i;T-:^t:>Km-&2 o^;i/ 

i^:t-JVfil£»¥tta:tTX5^U>5fUa-;i/¥ttl 

0 o^j^x^^esua^tifce^^Ao. 70, ^^xe 
i^tafis 8t:oisuxx5";va^*B- i*safiu/5i. 

[0 0 4 4] mmmS :^«UXX^r;l'm-&«:B-2C0Sl 
Si 

i?^-;i'j«i}'^fft^UTX5^V>^U3-;i.*tti 

»ia«4 7r;0D7pUXX'r;Wfi^^*:B-2*ai5gbfc. 
[0 0 4 5] mmm4 *UXX5^;^fi-&«:C<0«jfi 

x^v->^ya-;i/mtt7 5q£;v96&t^i?x^i^>^ru 
n-;vmffi2 5^;i'36A^^«j«i3rn:tEaW3te*o. 7 
0, :#^xiE3»a^5 s-cco^uxx^^jpa^^cc^M 

[0 0 4 6] saaws 3Syxx7^;i/M'&#:DC!)Siia 

u:7^>iua*ffi9 4^ju?6Rr;r>'tr>»*tt6^;v 
>':t-;Vdc5^#fiki:bTXf^V>yUn-;y^ffi7 

«*^<^#iflcanfcB*ttao. s 0. :jsf7Xte»ms6 
[0 0 4 7] sesw 6 4« y xx^;i^a'&#:E<DSSfi 
u:7^jUKmfi:9 4^jV9^&t^Tv'tr>Kmffi6^;i' 
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(7) 



4*Bi¥5-2 5 40 1 5 



11 



12 



vy^ )VfSi^& 9 4^ ;i/ 96 Rr/T -J t! 6 

a^ttffio. 8 0. ^f^:^K^taae6 3'co3Puxx7=• 
;^a'&#:F««5aL:fe. 

[OO4 9]%Sfi091 
U XXr-;Vfi-&*A2&I/B - 1 1 l:::^-rSl^T?S 
2 6 5'C<DMflglC^ViTT^-1'&>«^i> S 
ffim«3 5'C<3[)^^-vXx^>yH^A±l::»»#fflU 

i^^ 1 9 0 iLm<Dy^ ^fcvi-c, 
aic4. 5f&3g»b:t. 2:G)5i#5aab:fc7-f 

7 0 C-C 1 0 %j»a*l5!l3ilSfTVi. i^S 4 0 umCD^^^ 

[0 0 5 03 iafi«!I2. 3. 2 

xXT';US-&4»c5j.»tt<Z):«f^Xfi»m^J:D 1 5*0. 
l ot:, 5t:S5Vi?&ffiTl. 2f6lfi£®», 4, 5(g«5®* 



2 IC^t* . 
[0 0 5 11 ^«a|4. 5, Jtli01I3 
S 1 »c^TffiSi:Sco«-3pUXX5^;VS'&{*^fg'&a. 

xx^Ji'S-&«feio5^»vt<o;y^;;^«»MII<fc!? 1 5t:, 

1 or, S'CiftViMJ^T?!. 2<&«M#, 4. 5fgffl]^ 
#, 1 0%S^«fa«tS*ffV^. j9$4 0/xm©->3.U> 

2 ic^r. 

[0 0 5 2] ifcttW4 

a, SSMWi ti^»(-i^"C^^-'i'"^ft:U 7 7t:, 72 

*C, 6 7lCCr)aSTl, 2««^#> 4. S^SfflMtt, 
1 0 5«»]ia*Pja31&ffV>, JPS4 Ouin(Di'a.U>^':7 
• -f;WA^»&, C(D->3.>J>5^7^Jl^Afl><g^ft«:a2«r 

[0 0 5 31 M:tt0!l5, 6 

a? 3puxx5";i/S'&#:E (ifcKWs) , #uxzT-;vfid 

;vz.fl:L> ^etiifn^^xft^msJio i 5t:, i o 
•c. sx^iestr^iaft'ci. 2mff3mw. 4, sf&assi*. 

1 0%S»)Sftffia*fTV^ ji[S4 0/xmO->a.U>5^7 
[0 0 541 
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